1. 

*mm\^ 75V 7 < a— <t> hi )v—y°\z^^y°^- Ffim-s-znfr? 

y^v ji/x^^— s*©^-r y^Sfflaa^ in vivo in vitro -rate 
r^V ^^;i/XHx>^D-^ifef, 252 mwhzfv * 7i o&sie 20 

■^?V*Tte> Bergelson J M 6, Isolation of a common receptor for Coxsackie B viruses 
and adenoviruses 2 and 5. Science 275:1320-1323, 1997 £#HBSnfcV>K ^tf)^ 
^> h >^-XCO RGD ^&^-^^«*S±(7)-r >5^U >t:i^t§ Z\hlz£iX 
^££(Bai M, Harfe B. Freimuth P, Mutations that alter an Arg-Gly-Asp (RGD) 
sequence in the adenovirus type 2 penton base protein abolish its cell-rounding 
activity and delay virus reproduction in flat cells. , J Virol 67: 5198-5205, 
1993 ; Wickham 1 I f>, Integrins a v /3 3 and avj35 promote adenovirus 
internalization but not virus attachment. Cell 73:309-319, 1993) . X>FV — 

^zmvrcu^ jvxum^^rxtiy 0 ^ ^mmn^mT&mt^mzw, x> fv- 

iz&K) , s<? ? -(ommmZ^^Z £<ha*Tfr<5£#*.Sn5 (Paillard. 
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F. , Dressing up adenoviruses to modify their tropism. Hum Gene Ther 10:2575-2576, 
1999) c 

sn, cK£d;«m© car t^ts. 

fy^^TJl'XSt^ (coxsackievirus-adenovirus receptor (CAR) ; it^^^o^O/i 
tb(D^2 9 — £ LTiI3tffl V^ntVi57ry ^-f 2 §^ 5 S!K:*3t*2>^g?#. 
fiMfflM^^Tte, Bergelson J M _t*S. <£r#HB$ft)fc:V>) ©fg^j&s&Hilffll&klte: 

"b~D Z\ frlfc (Wickham T J Increased in vi tro and in vivo gene transfer 

by adenovirus vectors containing chimeric fiber proteins., J. Virol. 
71:8221-8229, 1997 ; Yoshida Y <B> , Generation of fiber-mutant recombinant 
adenoviruses for gene therapy of malignant glioma., Hum Gene Ther 9:2503-2515, 

1998 ; Gonzalez R <~>, Increased gene transfer in acute myeloid leukemic cells by 
an adenovirus vector containing a modified fiber protein. , Gene Ther. 6: 314-320, 

1999 ; Bouri K Poly-lysine Modification of adenoviral fiber protein enhances 
muscle cell transduction. , Hum Gene Ther 10:1633-1640, 1999) o bj&>b&#*5, ZL 
(Dm&^tDft&^Zf^F&ftXte. 77-f A*— <£>3g#J£j&£K&$U U^)VXO)9 
^ ?—fim&M<D7 y-1 rt—& : ft'?%>'<P ? — lz!£'< 1-2 JEU:$&£>££* £ 
7c> 7 7<A- ©C*^«^<;i/XOrt#J{Cf^^oTV^C<t^^^^i^o, Jgffi 

1998 Curiel z><Dt?)V— y°U7 x-fA-GD HI ^-^^-f Jl/X©SW:o^fc 
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\*<D&$l%M$L£ LTilT^I) pJt£'l4£^Lfc (Krasnykh V I 6, 
Characterization of an adenovirus vector containing a heterologous peptide 
epitope in the HI loop of the fiber knob., J Virol 72:1844-1852, 1998 ; Dmitriev 
I 6. An adenovirus vector wi th genet ical ly modified fibers demonstrates expanded 
tropism via utilization of a Coxsackievirus and adenovirus receptor-independent 
cell entry mechanism. , J Virol 72:9706-9713, 1998) „ L^L&/^e>. W.<h\tZ\ 



j; d , mmmz&m<D^zf?- F£a— K-ra^u =f dna &m&izmAT^z> z\t&M> 
mmtmmm&w a u ^a^sa^j^ fc^^y^ f^-f dna £#at^> £ £ ^ 

$e>{-^BJ«, ^7 7-f A* — <Z) HI 7°3- FM^SB^J^, ^--^frMgi 

*wmmu*m(Dm9Gm(Dmmx&&B*m%?ffW,m2 o o o^m 61577^ 
*5j;^iwi2 0 0 1^1 3168 8^<Dmmm&&zs/3ifMMmzmm.-£nz>fa& 
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Elite, *§8KO^^^-^7^5 H0#«^t. (A) IpAr — Zf^TsB.^ 
pAdHM15, 16, 18 te, E1/E3 O^SCTf-J ^-iJlX^fy A DNA £*a^ ZLOffS 

A DNA © 32679 {it 32680 &£<3Dfl?Uc: Csp45I Clal El ^ 

I-CeuI/Swal/PI-Scel 3M4£#tfo (B) Kldt^T, n 

7^#-esto (O f^^— ffltc-a-j^f s^-u^^u^K^-r. 

pAdHM15 fco^Tteu xJ"U KaWA^nfcB&teO^D — Csp45 1 Tr 

IWSnS^ Clal TiMiff^n^cCV^^^f^itLfcBtcD^-U^^^l/^-^F^ 

0 2 7 t -f A— / ^© HI y ^ RGD-4C ^ ^ F b , E 1 Xmmmz LacZ 

(pAdHM15-RGD t> b < Kt p AdHM 1 5 -RGD-L ac Z) ^TM7 7 ^ J^—*¥\Z RGD ^;7°5P H ^tt 
Z> LacZ ^ilffl^X-T^/ •i'-r DNA (AdHM 1 5-RGD-LacZ) £ Hindi I I/PacI , 
Csp45I/Pacb Hindll I SfcttCsp45I TimbU 0. 7%y#n— *y;U_h-?«teSjcl&b 

U— >1 : lkb DNA^^— -7—^—0 

U— >2 : Hindlll/PacI mffcbfc pAdHM15-RGD. 

V— >3 : Csp45I/PacI Lfc pAdHM15-RGD. 

I/— >4 : Hindlll/PacI m-fbbfc pAdHM 1 5-RGD-L ac Z 0 

V— > 5 : Csp45I/PacI t^ft bfc pAdHM15-RGD-LacZ 0 

>6 : Hindi II m^bfc AdHM 15-RGD-LacZ -^-r^X DNAo 
I/— > 7 : Csp45I m-fkbfc AdHM 15 -RGD-L acZ ^-OK* DNA„ 
(B) HM7Ty)-fM^^^- (AdHM15-RGD-LacZ) CD Hindi 1 1 <h Csp45I f&IRgifi 
0^To ©rtf-CDlM X (kb) ^VA©±Tl^t. CMV fc^tM* b^tfn^-r;!^"*! 
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04H 77-f rt—J-?<D HI ytc RGD-4C ^:/x H fc^WUEl Mltt^C Luc 

05H AdHM4-LacZ £ AdHM15-RGD-LacZ tC^ D^K^A^tlfc^^tC^^^ 
LacZ5B^£Jt«b&0T?;&5. (A) LacZ mM^^tT y-fe-f D iRIjt L fcJfikai. 
@*(aK (b)«-en^n, &^£(a) 1200 (b) 8000 M/SHSS 

ffiV^*^Oj|g^Sr^"r. x— ^« 3 Hlf^fT &ofcf&gtx— ?<D¥i%m±S. D. Tr^ 
-To (B) CH0«K^^- ^ 1200 {@/«) Kfett* X-gal JfefiOlSl. (a) fc* 
AdHM4-LacZ, (b) « AdHM15-RGD-LacZ V>TO>5|g*T?&£>o 

06H AdHM4-L2, AdHM15-RGD-L2 AdHM15-NGR-L2 fc «fc 0 J£Kz*A$njfcJg 

mmmiztertz Luc -^-n-^n AdHM4-L2 se^ (ok 

AdHM15-RGD-L2 ttiA (•), AdHM15-NGR-L2 (lIHft (A) Tf^-r. (A) SK HEP-1 
mm\Z&\1rZ> Luc ^Sr«iJ3£bfc»g^. (B) LN444 fflmz&tfZ Luc ^^'J^bfd 

as*. t 5 — ^«4@ , roff^ofesi»7 f — ^©¥i£jfit±s. d. -e^-To 

m^Pizn^^ F3 - K DNA £»AT5£££#«£T£fc<0Ta&£o 

7 A— ©HI FMfcx@2M£te:, 7 7^fA- 5 7i 537 

5 549 H-rsJfiSE^J^ST. HI y©y ^ J B6«;*:SB#a*$i7[c 

b£^-01/X<£>xV A DNA <D 32647-32685 #B iCfflMJ-T*. 

OL--^7^$iJ|5S#mi«IH^I<h^ 7f/ tf-f ;i/X^rV A DNA ^^ftb/^V^J 
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PS^fIiiiB^J$^*b,MA«\$i|PS#mCsp45KClaI,SwaLPacK I-CeuL PI-SceK 

i-ppol i-scei iz&Qmmzn&ffim&mf 
^L--^^iM^<i:bTCsp45i ^.^ciai ^mm^m^. z\n% commmm 

(BUt^n— » #Csp45I igafcffi?U<&#U social l«@2^J€'a^^;V^i; -5 {Ctu 
IH^-U^^U^HSriSffl-rs^t^i 0>&§t£^ n->£f&|RBBHfc Csp45I *3ektf 
Clal (DWfirt?— >®s^i:i O^^fc^f t^T^So £<£><fc-5 fcl£?f-£n 
U =f5? Z \s*=f- F £ LTli, WL1£TZ> *>©Tte:fcV>#, BB*iJ#-f§ 10—13 KlfB 

^^y^ H*rn — DNA <7)#A«> tk^ZfJ- Hn-H DNA <h_blBc7) 

jl— — ^^WRsaf^giE^jt^w-rs^u f dna ^jsku *hfe-rs 

^3t^7°^F£3 — FT& DNA tUTH IS^SnSfcOTte&V^ #J*-te\ RGD 
£^-t^-7°^F£3 — H-TSDNA, NGR ^tS^^- F^n- Kt5 DNA, ^\/\°^>«i£ 
Ht©ifttt*tt5^^K (KKKKKKK: gE^J#^ 1 ) Srn— Ht§ DNA, ^~>^ 
^#:<hC9il?D'l4^#-r^^y^ F (TS (GYIGSR) 3 SS : IH^J#-^ 2 TSAA (SIKVAV) 2 : 

3 ) £3- Kt5 DNA, E-fe U 2 ^ > <h (DlSfntt tt5 ^ 7°^ F 
(TRSDITWDQLWDLMKTS: @3^"J##4) FT£ DNA ^£jg&T5 Z. <htC «t D > 

Tl^3^7°^F\ ^J^.^RGD^NGR^#ti^^F^jliRTn«\ ^ 

RGD F £ bT«,RGD BB^JS^^oifflll&^SiaK >^^U >fC**T£ 

JKf^fiH4*WTSIS0ISj£$nS ! fe©TW^:l^ RGD £^£>T 5~20 f@ 
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©ysySt^e^^txDWSK, JMfrWfcte, WAH RGD-4C ^y^F 
(CDCRGDCFC : iB?'J#-^ 5 ) &mtf S £ 5. 

h'ibT RGD-4C F &M$i b£#£\ F « CAR < 

«\ cHoaaia, ^ii±&«, iMfi*^!®^ tibi®, ^077-5?, 

mibtfrMm* mtmm. -o^t/vy&mn&mmz^-r&mmm WA^bh^ut 

—•?mm LN444) ^©atte^A^SBfe^T* CI 

£fc NGR F £ bTfci:> NGR @2^J<£-a^^««®cDT^ 7^7°^^ 

— tfN (CD13) ^T^M^fn#^^T§PSDP^$n§fe(5D-e«^V^^ 

ngr 5~2o moires rn.fr ztz&'boftm^vK. mt$miz\z, m%.\£. ngr 

il^^f F (CNGRCVSGCAGRC :.6B#l#-if 6 ) Sr^tf £ £ 
n*^^ F £. LT NGR M^^^F F bfc»£\ W^f^- F « CAR 

m^\tm^^m<D cdi3 f^u *—~?mm imaa) 
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sijK»3(i-efes csp45i ^«fc racial (Dmmmi^mm bfc 0 
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&~f^??-7°7X^ F pAdHM15, 16, 17 &£.Zf 18 £J^TcDcfc o fC VTmmisTz. 

5 S7t; ^<;i/Xy;A©SM (27331 fa&i&Mfr ££t*^£Tf (it*, 27865 
-30995 \tL (E3 M^) ^ibt^S) ^^XS F pEco-ITRl Apal £> 

J; Muni T^J»fUfe. ^tlS: pBR-322 F pBR-AM2 (Aatll <h Bsal <DU 

ffl5ffl<DlSi\Z Agel t Muni <£>Mi$ge^J£#U PvuII f&l$@e^J/^£ Bst 11071 (DUfSk 
E^JSWXtabTViS) CO Apal/MunI ^M8JrJt<h^£T£ £ £ £ «fc 0 , PBR-AM3 £ 
ifco «!CDpBR-AM3 }i7f/^<JW^VA(D 31905-32825 fi^tlTV^c. 

PBR-AM3 <D Apal/Asel frJRBBrJt* Apal/BsmAI fciJPgHfrjt, BsaAI fWRB»rtf\ 
^ Stfllt'J Utf K 1 (5' - AACAGGAGACACAACTTCGAAC [ ATCGAT ] 

CCAAGTGCATACTCTATGTCATTTTCATGGGACTGGTCTGGCCACAACTACAT — 3' : BB#I## 7 ) 43 «fc tJC 
2 (5' - TAATGTAGTTGTGGCCAGACCAGTCCCATGAAAATGACATAGAGTATGCACTTGG [ ATCGAT ] 
GTTCGAA GTTGTGTCTCC— 3' : IH?U#-^8) £<M (Csp45I cfe«fctJf Clal (>?7>^tfU;]/^ 

T, 4-lf— X^-ry— ^M^^rff^V^ F PBR-AM4 

S PBR-AM4 ©Hpal /Muni ftlRBBrJtt pEco-ITR5 (5 3! 75V JVXfS AO 
*5fcSB (27331 tiLCDm&frbys A©**Sg*t? G£4>, 28133-30818 (E3 Mt) 
&bTH<S)) ^fr) ©Hpal/Munl fMRB»rtf-£: 4ItSbT pEco-AM4 £#l^bfc 0 

MtWz. pAdHM2 (DM##T?&£ pAdHM2-l CO Srfl/Clal M8ffJt<h_hfB pEco-AM4 
CDSrfl/Clal flJ|g»rJt<?:£&** U *t<DW7t/ ^<)V7,¥ J AcO^^CD Clal H 
t»E#l£, t'J^^WF3 (5' -CGITAATTAA-3' : I25W§9 ; Pad ISIHIB^J 
^TjHT^T) ^^T7-ry-y3 ££9, Pad fggM^KcS^mAT 

pAdHM15 Sfc, pAdHM16. 17 18 t>^tc:bT#t^bfc(0 1 A)„ 

Z\n^(D^^X^ F pAdHM15, 16, 17 43 18 HE1/E3 M%&&$&< £7tV V^JIX 
yyASfLT^t), El ^IM^tC^a.- — ^7^i<D I-Ceub Swab *3«fctfPI-SceI 
gS§RE#l£, tt/fJ A 32679 te£ 32680 <fc (-tn-^n, ? 7^A-^ >/^St© h k 
^->££S (546 &) *5 U >£SS (547 m KfchSbT^S) ©HKlfeJ:, ^tl^tl 

Csp45I £ Clal (Dam t^f JMbSnt^S) (pAdHM15) . Clal (pAdHM16) , 
Csp45I (pAdHM17, 18) &S8BB?iJ£#bT^;fc (01),fn^n®^5 H0 HI )V—zf 
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t : l' 

mmu, mm&mmmmm<DMwz£ o , mcizn^nrc 2-3 T^ytWiot 

#fc, ^^^Ffc^T^^-Urf^^lx^F DNA ^WT^^^^^ F^^ 

^^KtLT, RGD-4C ^ff- F (CDCRGDCFC : IE3Wt5) £3tiRU 

H fcMt^) t U 3^ ^ l/t^ H DNA (^-U=f>C^U^K443J;^5) &mm 

£T\ Jif2T-#llgLfcpAdHM15 Csp45I/ClaI T^SItU ^U3f^^l/^F4 
(5' - CGAAGTGTGACTGCCGCGGAGACTGTTTCTG - 3* : 12 #l# ^ 1 0 ) £> «fc 5 (5' - 
CGCAGAAACAGTCTCCGCGGCAGTCACACTT — 3' : 1B^J#^ 1 1) izm^lsTco 

#^T\ B^brc±fE DNA £*J31S DH5 tt(C#AUT^K^b, pAdHM15-RGD £ 
ff;i2). pAdHM15, 16, 17 &£Z$ 18 iZ^>^X. U ^ Vtt FcD^AgMi 

pmmm csp45i ^ctr/ciai _hfH^-u 
^ ^ Yi^m^mz.mx^nt^<D) & csp45i ^B&6B?ij«:WUtfvc> ciai mm 

H-cij, wrn*> csp45i ®i»sB?>j&wbTVi^ofc. z.(Drzist>. m&t?u— >&m 

m&m Csp45 1 & ck Zf C 1 a I (DWW^ 9 — > ©jS V> «k 0 \z I^JtlT & £ i: fc. 
$ fc, pAdHM15-RGD IC^A^nfc^ U # Vtt FOBB^JSrjS^E^J^ »C«t 

h;i/y^7.5 F PHMCMV5 (H. Mizuguchi, M. A. Kay. , A simple method for 
constructing El and E1/E4 deleted recombinant adenovirus vector. Hum. Gene 
Ther. 10 (1999) 2013-2017) \Z pCMVfl (puy^y fi3fce>/3#7^ h ~>^— if 
(LacZ)«^^#AT^^t(-cfcD, pHMCMVLacZ-1 ^flMSbfc. 
SSlcM-CeuI/PI-Scel TmfcLfc pAdHM15-RGD *5«fc(tJC pHMCMVLacZ-1 £ in vitro 
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->3>KcfcOiliieU pAdHM15-RGD-LacZ £#lfgbfc(l§l2) 0 I-Ceul 

^cfcr/pi-scei ^n^n^< ^^9-10, 11 ^s^^^^@h?ij^m^t 

pAdHM4 £: pHMCMVLacZ-1 tMtT pAdHM4-LacZ £Htigbfco 

±IB pAdHM15-RGD-LacZ t. pAdHM4-LacZ IJVifnfc, 1M h^finO^ )V7 (CMV) 

yp^— ^-aKSitt Lacz m^^^n^^m^^y (bgh) #u r^;wb->^ 

±IE2^©^7X5 H pAdHM15-RGD-LacZ *3«fctJt pAdHM4-LacZ £ Pad TiB 

TmmVfco mXiklsti pAdHM 1 5-RGD-L ac Z «h pAdHM4-LacZ £ 293 «BJI&K: h7>X7 
hLT#y7X$ Fft*©^-f JPX^iSL (AdHM15-RGD-LacZ> AdHM4-LacZ) , 

CsCl^Pg&JBEiSig'C^ CsCl 2 m^lBM^{C#tLT»Mbfco 

-f &^<£> Maizel £ <£> U & (Maizel, J. V. J. , White.D.O. and 

Scharf f, M. D. (1968). The polypeptides of adenovirus. I. Evidence for multiple 

protein components in the virion and a comparison of types 2, 7A, and 12. Virology. 

36, 115-125.) t^Vi, ^-TJVX DNA \Z®\1£ b fc 0 *:<D1&%:. 

AdHM15-RGD-LacZ<D*ttH5. 28X10" particle titer/mL, AdHM4-LacZ (DTjffite 2. 02 

xlO 12 particle t i ter/mL o £:„ 

^^^-^7X5 F (pAdHM15-RGD & b < pAdHMl 5-RGD-L acZ) Sfcte^r-f 

rt - * \Z RGD HSftS LacZ f!SIlx.7fy O ^ )V 7 

DNA(AdHM15-RGD-LacZ) \Z"D^X. DNA ffrJPl^tfr (ftmmm £ b T Hindlll/PacI , 

Csp45I/PacL Hindlll tzft\Z Csp45I Sr^ffl U 0. 7%T#D— X^;i/±Tr«^«j) 

I/ — >1 : lkb DNA „ 
U — >2 : Hindlll/PacI ^kbfc pAdHM15-RGD. 
l/->3 : Csp45I/PacI ifrffcbfc pAdHM15-RGD„ 
l/->4 : Hindlll/PacI ftt-ffc bfc pAdHM15-RGD-LacZ 0 
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l/->5 : Csp45I/PacI mitVTc p AdHM 1 5 -RGD-L ac Z 0 
l/->6 : Hindi 1 1 ffiifclsfz AdHM15-RGD-LacZ V-fJlT, DNA D 
l^— > 7 : Csp45I Mtebfc AdHM15-RGD-LacZ ^-f DNAo 

(IS*) 

«S*«fcO, LacZ #-fe>.y b£^t?^£fc«^i;&^^~ y^X^ h\ 
pAdHM15-RGD> pAdHM 1 5-RGD-LacZ> %>%>\,^\&04 )VX DNA, IP*», AdHM15-RGD-LacZ ^\ 
^SSn&BfJt (3c 1) ^trdtdt^Snfc (13). 



pAdHM15-RGD, pAdHM 1 5 -RGD-L ac Z *3«fctf AdHM 15-RGD-LacZ £ 







pAdHM15-RGD 

Hindi 1 1 /Pad 
Csp45I/PacI 

pAdHM15-RGD-LacZ 
Hindlll/PacI 
Csp45I/PacI 

AdHM15-RGD-LacZ 
Hindi 1 1 
Csp45I 


3.0, 3.1, 5.1, 2.1, 4.6, 8.0, 3.1, 2.9, 1.0 
3.0, 3.3, 26.6 

3.0, 4.8, 3.0, 5.1, 2.1, 4.6, 8.0, 3.1, 2.9, 1.0 
3.0, 3.3, 31.3 

4.8, 3.0, 5.1, 2.1, 4.6, 8.0, 3.1, 2.9, 1.0 
3.3, 31.3 



#£,nfc^^-AdHM15-RGD-LacZ <£>3H£^#A5«£. i3m<DmMM4 fc&^T 
s<7? — 7°?X^ K pAdHM15-RGD ODJU^fefci, ^Jfcm K^bfcilDTfc*. 
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->t b)l~7°?7,2. F pHMCMV6 (H. Mizuguchi, M. A. Kay. , A simple method for 
constructing El and E1/E4 deleted recombinant adenovirus vector. Hum. Gene 
Ther. 10(1999)2013-2017) lz P GL3-Control (7°u*fim &m<D)lis7 x 7— fef (Luc) 
it^^#A-r^>^^(CJ;D, pCMVLl Srf^iJbfc. 

HufH pAdHM15-RGD ^ < fctX;i/>'7ai7— H bfe pCMVLl * I-Ceul/ 
PI -See I T^-ffc^ in vitro ^-f ^r— ~>s XdJ; DMIT pAdHMl 5-RGD-CMVL2 
3gbfc(04). 

pAdHM4 £ pCMVLl t^Mbt pAdHM4-CMVL2 £#tSgbfc 0 

±fH pAdHM15-RGD-CMVL2 <h pAdHM4-CMVL2 aVifnfe, CMV 7°U*:-?— igKrl4 Luc 
ite^43 J: £5 BGH #U7 ^XJWt ~> !f±)V Z^/v^ V> fc. 

_hfS 2~DO)7°^7s^. F pAdHM 1 5-RGD-CMVL2 43«fct* pAdHM4-CMVL2 Sr Pad "CM 
ft bT*&4fcft U :n^7i; — 7 u nft)i,&mtti&& y -JMttt b 
T*S®bfe.jSI J K'fbbfc pAdHM15-RGD-CMVL2 t pAdHM4-CMVL2 £ 293 IfflJ&fC h7>^7 
x^ MT#7"7X5 h^*©-7^^7^ib (AdHM15-RGD-L2, AdHM4-L2) , CsCl 2 
f£Pg£j@B®js>iX CsCl 2 ifi^iB@^(-{rtbX»®L7c„ 

#e>n&^^— AdHM15-RGD-L2 *3«fctJSAdHM4-L2 OM) ©Mfc^A^M^, %k 

K P AdHMi5 (Dmm-^mt, mmm 1 tsufciot?*^. 

F <h LT, NGR mm^7°?- F (CNGRCVSGCAGRC : BB#I#^ 6 ) U £ 
(D^7°^ F JC^t* S * U ^ ^ F DNA (xJ" U zfjf. 7 Utt F 6 *3«fc 7 ) £^ 
fflb7Co 

ST, ±SBT#M6bfcpAdHM15 Csp45I/ClaI TtfJBrU :* U # F 6 
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(5' — CGGCTGCAACGGCCGCTGCGTGAGCGGCTGCGCCGGCCGCTG— 3' :IB^J#-^1 2)&&ZS7 (5' 

— CGCAGCGGCCGGCGCAGCCGCTCACGCAGCGGCCGTTGCAGC — 3' : SB3W# 1 3) £jS*Sbfc„ & 
V>-£\ »jgLfc±l2 DNA DH5 tttiALTMfeib, pAdHM15-NGR £#fc„ 

I-CeuI/PI-Scel T^bbfe pAdHM15-NGR *5«fct^pCMVLl * in vitro 
>Kl«kt)gifgU pAdHM15-NGR-CMVL2 Srtff^bfe. pAdHM15-NGR-CMVL2 CMVyo^E 

- 9 —wm& Luc «e^43 «t is bgh # u 7 ? —Mt ~> a,t V i o 

*A\Z. ^7X$H pAdHM15-NGR-CMVL2 * Pad T^teUTiSMfcfcU ^tl^7x/ 

pAdHM 1 5-NGR-CMVL2 & 293 MmiZh7>X7 jl? HT7°775 H S^cO^-T JI/X 
(AdHM15-NGR-L2) $iSb, CsCl 2 I£Pg£jgB®js>C^ CsCl 2 lSJlS^iBe^C.^c: 

#e>n^^7^-AdHM15-NGR-L2 ©iBte^ASMS* ^O^JISW 5 IZ&^TM 

tlW 4 
Mfc^#A?« 1 

mmm l TfftKUfc^:* — AdHM15-RGD-LacZ ALfc RGD-4C 
^fS^S&a&k:* AdHM15-RGD-LacZ 33<£lZ£ AdHM4-LacZ ©jt^SSA^** CAR 
©^£#U75V^;i/Xfc^gte<Z) SK-HEP1 (CAR (DfS^fc 

V>fc8£>) © CHO«fflfla*ffiV^T«PtffUfc. SK-HEPl*fflfl&Ht hfff»jfiL«^jffl 

J3£f;iEi35fcU Dr. Mark A. Kay (Stanford Univ. ) «fc 9 W#£nfcfc©T&£. CHO 
ffflJJS (Chinese hamster ovary eel 1) teu Dr. Tadanori Mayumi (^^J&$6W±, ABSA^) 

*?\ SK-HEPl aBJ|frfc«fctf CHO _mm&. AdHM15-RGD-LacZ t AdHM4-LacZ (Dip 9 
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D o-3--f > F U )V- j3 -D-# ^ £ h tf 7 7 F) Sbfetc: J: DiiffgL/t (05). LacZ mm 

SKHEP-1 AdHM15-RGD-LacZ (RGD 7 7<A-) £ AdHM4-LacZ (M7 7^ 

A'H TflD^»te^fC«ltH$nfc LacZ mmfe&omz 2f&ggrc&ofcat (05A), 
CHO «^43(/^T«^©M«4 Otefc*>3iUAdHM15-RGD-LacZ T^tetftbfc^-?- 
©^^IfiS^ofc, AdHM15-RGD-LacZ^<fc^AdHM4-LacZT^<EifebfcCH0*ffl 
mz&ttZ> X-gal IS't4m©SiJ^«, ±8S^7tTy-fe<©^t^»C«t<ffi|!3bT 
^fc(0 5B). 

3ine»CDC t^5> RGD 7 7-f/t-$fT^ AdHM15-RGD-LacZ j&SRGD-CARiter&igfc 
fcttT^< RGD-O^^U ^^STf^^mb, 31fe^^W»C«AT?^SCi: 
A^ffltKSnfc h>^-X0 RGD ^-7 t-f >t^'J >tO*S^tt, !S8s©S& 

fS5,AdHM15-RGD-LacZ « CAR >5^'J >©£^ 5 £«SbTfcJ£lfire^«> 
SK-HEP1 «Tf« AdHM4-LacZ fCjt^^Me^#A5»^it5 < &o £*l 

f^T, ^T-fA— RGD-4C ^^F^r#^-T^)^i:^J:0> CHO mm^cD CAR 



mMM 2 TrfNK b ^ ^ ^ — AdHM 1 5-RGD-L 2 * \z WA V ft RGD-4C ^ F&ek 
«M3Tf^Mb^:^^^-AdHM15-NGR-L2 Abfc NGR P^:/^ 

SH^SfcfeJ^ AdHM15-RGD-L2, AdHM15-NGR-L2 &&Tfi AdHM4-L2 (MM) <E>itfc^#A$J 

car cD^sr^-bT^y^-r^tcas^i*© sk-hepi mmt, &m&& (car 

<Z>S&^j&*fcV>fc«>) © LN444 mf&&m^TffitirVfto CUT, LN444 IfflllSttt: h^'J 
^--•7«-e$) D > Dr. MitsuhiroTada (&mytffcW±, «?1A#) <tDM$nfe 



14 



^ommmwizte rgd no^-yy h-r >^u > (av63 

£T\SK-HEP1 «llljfrte.fctfLN444 *ffl/l&-€-n-€ r n 5x 10 4 f®£> AdHM4-L2, AdHM15-RGD-L2 
*3«ktf AdHM15-NGR-L2 <01*7 9—Wf- 100f@/ffflJ&> 300 {@/£BI£, 1000ffl/«43 

3000 m/mmcDxtr- jvc 1. 5 rafujj&sng&bfc. 
2 ;i/->7x7— tf due) ?>/V7n<D&mcr-&t>t> Luc ;v->:7 

x^— tfl/^-^ — Tv-fe-f + y h (#n>^y #*fc) £ffl^TMUfc (06). 
(IS*) 

SK HEP-1 JHBJISTfcJu AdHM15-NGR-L2 (NGR ~7 T-i A~ ; A) t AdHM4-L2 mm : 

i7 7^fA-;0) "e©^Ketfe^^tbsnfe Luc #3isi£tt©^te2 f&gatr&ofc 

AdHM15-RGD-L2 (RGD 7 7<A- ; •) tfelr>T(J^Oitt 10 {g^jSb, 
AdHM15-RGD-L2 -e^M^bfc77^0fe'i4^^o (06 A) 0 LN444 *fflJJ£^43^T 
fcj\ AdHM15-NGR-L2 (▲) £ AdHM4-L2 mm ; O) TOfSfeMfcftW^nfc Luc mm 
fg^cD^te lOOfgfciiU AdHM15-NGR-L2 ^mnm&lsttW^rCDfe&iPftfr'DrzL. 
Sit, AdHM15-RGD-L2 (•) iZ&V^Tte^cD^te^ 1000 f&lcS£bfc (EI6 B) . ffi, 06 
tim^G) TVPJ te, vector particles (^^— K^pgc) £r*T 0 
iin£(£> RGD 7T^n— AdHM15-RGD-L2^\ RGD-CAR 

SStfltKSnfc. $ e> NGR 7 7'fA- ; £ftS AdHM15-NGR-L2 RGD-CAR fa&M. 
mtdmtj:< NGR-CD13 f^atWL, MfcT<£3WWfc:#A-??€?5 £1 £^5ft!3 

f^t,77^A-c ngr mM^y*?- f t K «t o , LN444 mmm<D CD 13 

^aHiiatc^6«ifcat^*^AT#s n t d^^nfc. 

#38i3Ba>7j&T?Wu 1 Xt7 7°cD in vitro ^'fy-ya >£«fc 0. ffil©^7°f F 
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m 



m * <d m m 



A b , ^jt^SB^J'f tc^*^^ F n - F DNA ^#At§ Z. £ > 7 7 

2 . a.-— ZfMmMmifi Csp45I 43£t£/£fcte Clal T'&3, 1 fB*c<£>^ 

So 

$m i fBmo^-feo 

5 . mmifcmft!&MmzttVTmfa®i&m-?z>^7 0 ?- k# f u f : r-g-d £ 

6 . ffi^lfilWl^I^M^^bT^^^^T^)^^ K# F U F : R-G-D £ 
#^y^F"eab^> Sf^4|3«(7)^o 

7 . IfiifrtgiJiSt^bTf^tt^ftS^^ F U F : N-G-R £ 

8 . mm^ftfcmmzttVTmft\&&^-t&^73 L f# f u f •. n-g-r & 

1 1. w^3iBm©^(cj:0f^M$n^^T^A-^a.-^>FT5 :? y v^ov 
1 3. m7$m5tm<Djjmiz£r)ftm2nz>7y-i^--^^~?>bT7 f J i y'(ji 
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7^99 — o 

17. 77^ a*-© hi jv-^- Hitfe^SB^jtc, n--^ femmwmmiL&m-ir 

©7tV 17 )V7^<7 $>— „ 
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